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How do environmental and management factors affect ecosystem
services from corn-soybean-based agricultural systems?
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« Using the calibrated and validated DNDC model, the relationships between GHG

Water discharge, mm lile drainage outlet monitored using ISCO 4230 Bubbler Flow Meters  Daily emissions and management practices in a corn-dominated cropping system were climate change scenarios
evaluated. « Assess the impact of various management practices on ecosystem
Total nitrate NO5-N, kg N/ha Tile drainage outlet monitored using ISCO 6712 Portable Sampler Daily _ . . . N P! g P A
Cron Yield. tons/acre Harvested for silage B aa— Using the simulated outputs, following observations were made: services at a larger landscape scale
il 2 9 o N0 emissions peak in years planted with corn, and after fertilization events
l Model calibration Model validation ’ o CO, emissions peak in years planted with corn with tillage
o SOC sequestration increased by No-till and cover crop practices O G S
Inputs Outputs Ground-Truth o Ecosystem services vary due to specific soil and weather conditions AC KN WLE D E M E N T
A M;"‘:“ (daily & annual)  QObservations o Trade-off between management practices should be considered - Department of Agriculture NIFA (Award no. 2017-67021-26141 and 2019-67019-
- GHGs etor 29310) and Hatch Project #NC1195.

= 1 1 Cutting and . discharge Water « Bill Salas from Applied GeoSolutions for providing the DNDC model source code.

Sol Tilage Irrigation  harvesting * o Discharge RE F E R E N C ES « Garrett Steinbeck for help with DNDC model calibration and validation

. % £ QL S « Help from Margaret Kalcic, Anna Postel, Haley Stockham, Elizabeth Callow, Asmita

Comneareem 1 Total NOy 1. Food and Agriculture Organization Statistics Division (2018). Crop Production Database. Murumkar, and Grey Evenson in preparation of weather and management pracice
oBng Crop  Flooding  Mulching 2 Larsen, J., Damassa, T, & Levinson, R. (2007). Charting the Midwest an inventory and analysis of greenhouse gas data for model runs
g = . [ _ emissions in America's heartland. World Resources Insttute.
= — 3 Wiliams, M. R, King, K. W, Ford, W., & Fausey, N. R. (2016). Edge-of-field research to quantify the impacts of : E';Isg?ﬁ&i?@;ﬁﬁ;ﬁﬁﬁﬂﬁ?ﬂ;gﬁ%ﬁp in preparation of ground-truth water quality
Figure 4. DNDC model Inputs and Outputs agricultural practices on water quality in Ohio. Journal of Soil and Water Conservation, 71(1), 9A-12A -
1
THE OHIO STATE UNIVERSITY DEPARTMENT OF FOOD, AGRICULTURAL AND BIOLOGICAL ENGNINEERING

2ENVIRONMENTAL SCIENCE GRADUATE PROGRAM
COLLEGE OF FOOD, AGRICULTURAL,
AND ENVIRONMENTAL SCIENCES *Corresponding author: khanal.3@osu.edu



